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INTRODUCTION 
Damage by the boxwood mite Burytetranychus buxi 
(Garman) on boxwood Buxus serapervirens L,, often becomes 
serious enough to reduce the value of this plant in 
nurseries and ornamental plantings. The removal of the 
cell juices and loss of chlorophyll from the leaf tissues 
through feeding by the mites results in a mottling and 
later in a general bronzing and withering of the foliage. 
The leaves dry and fall and at the end of the season, 
the plants look undernourished. 
Since the boxwood plant is an ornamental shrub widely 
used, these investigations concerned with host varietal 
susceptibility, the relative toxicity of some of the newer 
acaricides and the biology of this pest are of more than 
academic Interest and importance. 
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REVIEW OF LITERATURE 
Taxonomy; Owing to the minuteness of spider mites in 
general and to mar Iced variations, even between sexes, 
because of boat plant, physical environment, or other 
causes, and to the microscopic characters which are 
employed in the taxonomic treatment of the group, the 
identification of tetmnychid mites has afforded much 
speculation among specialists, thus causing considerable 
duplication and confusion. The taxonomic status of 
Eurytetranychus buxi (Garman), likewise, has been 
confused, this species having been described under 
several different names. 
According to Pritchard and Baker (1955) the 
first published reference to a boxwood mite was by 
Berlese in 18S9. Apparently, he mididentified a mite 
collected from boxwood in Italy as Tetranychus latus. 
Canes tr ini and Fans ago, T, latus had been described 
originally by Canestrini and Fanssago from conifers. 
However, Pritchard and Baker (1955) point out that the 
presence of two well developed true claws, clearly 
illustrated by them, and the structures of the palpi 
and rostrum, as well as the shape of the specimen 
figured and the comparative development of the dorsal 
body setae are not sufficient to consider T. latus as 
a tetranychid. 
McGregor (1950) states that Oudemans in 1931 created 
the genus Eurytetranychua for the species Tetranychus 
latus C. & F. Geijskes, in 1939, adopted Oudem&n’s genus 
and amplified his description. He reported Eurytetranychua 
latus (C & F)as occuring on Buxus sempervIrens L. in Europe. 
Ewing (1932) identified mites sent in hy J.S. Houser 
and collected from B. sempervIrens L. in Ohio, as 
Butetranychus latus C. & F. He failed to find any published 
record of this mite in the United States. However, it is 
listed by Nathan Banks in an unpublished manuscript 
catalogue of the Nearciic Acarina in the Bureau of 
Entomology Library. This unpublished reference probably 
pertains to a slide in the collection of the Bureau of 
Entomology which was made of mites collected from boxwood 
leaves in Virginia and received from Mrs. Harrison in 1915. 
The first report of an infestation of economic 
importance of this mite on boxwood in the United States 
is given by Hies (1935). While working on control 
experiments on the boxwood leafminer at Bloomfield Hills, 
Michigan, he found an infestation of green and yellowish 
brown mites on the underside of the leaves. Specimens 
were sent for determination to Dr. Phillip Garman of the 
Connecticut Agricultural Experiment Station, New Haven, 
— 4 - 
Connecticut, Garman identified them as Heotetranychus 
buxi n,s, and permitted Hies to include the unpublished 
description in his paper. When comparing his new species 
with Tetranychus latus C. fc F. Garman called attention to 
the marked differences between the two species, regarding 
color, labial palpi and the tarsal claw (Hies, 1935). 
McGregor (1950) has studied a mite, taken from Buxus 
spp. that seemed to him to conform closely to the species 
described and figured by Garman, When compared with 
Berios®'s figure of T. latus C. & F* he observed sufficient 
differences in the reduction of the last segment of the 
palpus, the tibiotarsal proportions, and the length of 
the leg setae to consider them as being distinct species. 
In this sense, both authorities, McGregor and Garman, are 
in agreement that the American form on Buxus spp. is different 
from the European form. When McGregor compared his mite with 
German's description of the new species attacking Buxus 
spp. he found features in the structure of the tarsal claw 
that made him think Neotetranychus buxi, barman,) had not been 
placed in the appropriate genus. For these reasons, he 
thought it Justifiable to create the new genus Simplinychus 
and the new combination, Simplinychus buxi (Garman), based 
on the structure of the tarsal claw, which Is unlike that 
in any recognised genus, McGregor (1950) used Weotetranychus 
buxi (Garman) as the genotype. 
In the revision of the tetranychids of the world, 
in the tribe Rurytetr&nychini, Simplinychus McGregor 
1950 is considered congeneric with Burytetranychus 
Oudemans 1931 (Pritchard and Baker 1955). 
Synonymy: A record of the synonymy of the boxwood 
mite as developed by Pritchard and Baker (1955) is as 
follows: 
Tetranychna latus, Berlese, 1889 (not Canestrini, 1876). 
Burytetranychus latus, Oudemans, 1931. 
Sutetranychus latus, Swings 1932. 
Neotetranychus buxi, Garman, 1935. 
Simplinychus bnxl, McGregor, 1950 
Distribution and Host Plants; The mite, now correctly 
designated as E. buxi (Garman), is primarily a pest of 
European boxwood, Buxus sempervirens 1. and its 
horticultural varieties. The Japanese boxwood, B. 
mierophylla is rarely Infested (Pritchard and Baker, 1955). 
Although the Berlese record from Italy is the only 
one that mentions the species, it is probable that it is 
as widespread in Europe as it is in the United States. 
Garman (in Hies 1935 and Garman 1940) described specimens 
from Michigan and Connecticut. Ewing (1932) records it from 
Ohio and Virginia. Pritchard and Baker (1955) state that 
Burytetranychus buxi (Garman) has been reported in Berkeley, 
San Rafael and Niles, California (A.E. Pritchard) on 
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boxwood, Medford, Oregon (L.G. Centner), on Buxus 
sempervirens L.; and Durham, North Carolina (A,S. Pritchard), 
on Buxus ®pp. 
Biology: The biology of many species of tetranychld mites 
has been Investigated more or less completely. Reports 
by Cagle (1943, 1946 and 1949), Newcomer and Yothers 
(1929), and Davis (1932), have been especially helpful 
in the preparation of this paper, 
Ries (1935) studied the biology of R, buxi (German) 
at Bloomfield Hills, Michigan, He observed first hatching 
of overwintering eggs during the last week in April and 
early May and all stages present on the plants at all 
tines after the latter part of May, Ries found the entire 
life cycle could be completed in 13 to 21 days. Summer 
eggs hatched in 6 to 10 days and according to Ries the 
larvae, protonymphs and deutonymphs require for development, 
2 to 4 days, 3 to 5 days and 3 to 7 days respectively. 
Ries concluded that there were at least S generations per 
year in the area in which he worked. Also according to 
Ries, the length of adult life varies greatly with the 
individuals. Females lived as long as 6 weeks in the 
summer, while others laid their full complement of eggs 
and died within 2 weeks. Several male adults lived as 
long as 5 weeks during June and July, As late as 
November first, several weeks after killing frosts, active 
m» *m 
adults were found on plants in the field, 
A majority of the overwintering eggs are laid during 
the latter part of September and early part of October, 
Copulation takes place soon after the female emerges from 
the third instar and lasts from 1 to 2 minutes. In 
several instances, the male was observed standing over a 
quiescent third instar even before the female had begun 
to exit from the skin* (Hies 1935), 
The following observations are from Rles (1935): 
Oviposition usually takes place 1/2 to 3/4 of an hour after 
fertilization. One egg is deposited at a time and during 
a 24-hour period from one to five eggs may be laid, A 
single female can deposit from 25 to 35 eggs during her 
total oviposition period, Parthenogenesis does occur, 
but unfertilized eggs produce a large proportion of males, 
5 to 10 males for every female, quite the reverse of the 
condition obtained from fertilized eggs. The ratio in the 
latter runs roughly 2 to 1 In favor of females, 
Rles also observed that fairly high temperatures 
(65 to 88 degrees F«) and relatively low humidity (45 to 
55 per cent) tends to shorten the life cycle by several 
days. During the latter part of August with low temperatures 
and relative humidity low, the Incubation period and the 
length of the different stages, remained about the same as 
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during the dry, hot days of midsummer* However, during 
late April and early May, a high humidity combined with low 
temperature, tended to lengthen the various instars* 
Control: ’’Interest in the control of spider mites has 
increased rapidly since the widespread use of DDT and other 
insecticides with low acaricidal value, coupled with pro¬ 
longed residual action against natural enemies of the mites* 
This has led to many new laboratory and field methods of 
treatment and evaluation designed specifically for acarlcide 
investigation” (Shepard I960). 
Control of the spider mites is obtained mainly by 
contact insecticides, since mites do not chew the foliage 
and are little affected by stomach insecticides deposited 
on plant surfaces* 
Acaricides may afford protection ”(1) by causing 
initial mortality of one or more of the developmental 
stages of the mites present at the time of application; 
(2) by providing a lasting residue on the plant surface, 
which is toxic to one or more developmental stages and 
gradually reduces the mite population; (3) by their 
absorption by the plant tissues, so that these become 
toxic; or (4) by a combination of these effects,” (Barnes 1951). 
According to Hamilton (1934), ’’summer white oil” 
with a viscosity not greater than 70°, is probably the 
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most effective control of the summer stages of spider mites 
on ornamental plants. They should not be used in most 
cases at a concentration containing more than one half of 
one per cent actual oil in the diluted spray. 
Some materials such as Ovotran, Aramite, Geigy 338, 
Dimite, Chemite, EPN-300, appear to be safe to the 
foliage of most nursery plants, not destroying the parasites 
or predators, and having better egg kill and longer residual 
action than TEPP and parathion which have been used for 
spider mite control for several years. (Hamilton 1953). 
Hies (1935), concluded from his experiments that 
sprays containing 1/2 pint, nicotine, plus 2 quarts of 
molasses to 50 gallons of water, 1/2 pint, nicotine, plus 
2 # soap to 50 gallons of water, Black Arrow Dust, Red 
Arrow at 1 pound to 100 gallons of water, Cubor, Cubor Dust, 
Verdol one per cent and two per cent, Volck oil one per cent 
and one and one half per cent, and Sulforon, gave good results 
in controlling the boxwood mite. Verdol two per cent caused 
a slight burning of the foliage, and Volck Oil one and one 
half per cent induced a slight burning of the new foliage. 
Extremely promising results were obtained against adults, 
inmature, quiescent forms and eggs, with a preparation 
made of 1 pound powdered glue in 5 gallons of water. 
Selocide at the rate of 1 pound per 50 gallons of water, and 
1 pound per 100 gallons of water, showed very promising 
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results against eggs and active forms but when used in the 
higher concentration, caused a slight burning of the 
foliage* Loro, an organic thiocyanate, at the rate of 1 
pound per 800 gallons of water, gave excellent results 
against active forms and eggs* When used at the rate of 
1 pound per 500 gallons of water, a slight burning of the 
new foliage was noted after the spray» All the pyrethrum 
compounds used gave excellent results against the active 
stages, but very little control was obtained of the eggs 
or quiescent forms* 
Against the overwintering eggs of the European red 
mite, Paratetranyetnsa pilosus C* & F., late applications 
of oils were more effective than those made earlier* (Dean 1043). 
As the Interval between spraying time and hatching was 
reduced. Chapman and Pearce (1949) showed that the susceptibility 
of eggs of the European red mite, P* pilosus C. & F., to 
oil sprays increased. 
Matthysse and Haegele (1950) reported two species of 
mites attacking boxwood, K* buxi (German)and Paratetranychus 
yothersil (lfcG)« According to them, there is generally 
little difference in the susceptibility of the various 
mite species attacking shade trees and ornamental plants 
to the different chemicals used to control them* 
UatthyssQ and Naegele (1952) while conducting experiments 
to control the boxwood leaf miner, observed that the injury 
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of the boxwood mite, N. buxi (Garman) increased following 
DDT treatment. 
The boxwood mite, N. buxi, (Garman) and its eggs, 
according to Schread (1953) can be controlled by a single 
application of chloropheny1-chlorobenzene sulphonate fifty 
per cent wettable powder (Ovotran) at the rate of 1 pound 
per 100 gallons of water. 
Hintz (1953), reported that under laboratory conditions, 
EPN, parathion, malathlon, and Ovotran, showed greatest 
ovicidal action against summer eggs of the European red mite. 
Much heavier dosages of all materials tested were required 
for an equal kill* of winter eggs when applied 11 days before 
start of hatching. Exploratory tests under laboratory 
conditions, revealed to him little difference in egg mortality, 
between summer Qggs treated when they were 1 to 3 days old 
and eggs sprayed when they were 5 or 6 days old. Only 
parathion caused a higher mortality when applied to the 
older eggs. According to Hintz, EPN was superior to most 
other compounds in its ovicidal action from the standpoint 
of kill obtained with the dosage usually used in orchard 
spraying. "The average dosages of the organics in general, 
did not prevent development of the egg, but they often 
killed the larva before it could rupture the egg shell". 
This is the first report of malathion being effective as an 
ovicide, at the concentration of 8 ounces and 16 ounces, 
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25 per cent wettable powder; 1.0 pint, 1.6 pint and 2.0 
pint 50 per cent emulsion, per 100 gallons of water. 
While working on control experiments against the 
boxwood leafainer, Rodriguez (1955) reported that infestations 
of the boxwood ait© followed DOT treatment. To nurserymen, 
he recommended malathion 57 per cent ©mills if iabl© concentrate 
at the rate of 1 quart per 100 gallons of water against the 
boxwood mite. With adequate safety precautions, because 
of their high toxicity to warm-blooded animals, parathioa 
15 per cent wettable powder at the rate of 1 pound per 100 
gallons of water, and Systox 23 per cent omulsIftable 
concentrate at the rate oflpint per 100 gallons of water may 
be used. 
The Increase of mite damage on herbaceous and woody 
plants following the use of DOT and other organic and 
inorganic insecticides, has been reported by a number of 
workers. (Steiner at. al, 1944; Bough 1946 a, b; Bach 
1947; Pickett 1949; Baker 1952; Pritchard 1953; Neiswander 
1933). 
In working with ovicide®, the relative humidity has 
to be considered as one of the significant factors that 
affect hatching of the eggs and the performance of an 
ovicide. 
Boudreaux (1958) worked under laboratory conditions 
with T. telarius L. and several other spider mites confined 
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In cotton seedlings and from his experiments concluded 
that extremes of humidity - dry (aero - thirty five per cent) 
and wet (ninety-five - one hundred per cent) - did not affect 
hatching of the eggs. Boudreaux had no method of controlling 
the microclimate immediately surrounding the eggs on the 
living leaves. Harrison and Smith (1060) conducted studies 
to determine the effects of relative humidity on hatching 
and the toxicity of different ovicides to eggs of the red 
spider mite 7* talarlus L, deposited on glass slides. 
They reported that the several ovicides tested showed a 
decrease In U> 50 as the relative humidity Increased, 
Also, they proved experimentally that the extremes of 
humidityi zero aid one hundred per cent, greatly affected 
hatching of the eggs. 
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IDENTIFICATION 
To determine with certainty, the identity of the mite 
found on boxwood and with which these investigations are 
concerned, several methods were followed* A study of the 
literature pertaining to the pests attacking boxwood made 
it possible to compare this mite with those described 
and illustrated by other workers* Information regarding 
hibernating stage, hatching date, type of damage, habits, 
color, as well as the size and morphological characteristics 
of the mites reported attacking boxwood proved helpful, 
Microscopic preparations were used to study detailed 
taxonomic characters, necessary in making use of keys to 
smaller groups and to species. Finally to verify the 
identification of this mite, specimens were sent to 
Dr* Edward W* Baker at the United States National Museum 
in Washington, D.C* on June 2, I960* These were identified 
as Kurytetranychus buxi (Garmaxi) pertaining to the family 
Tetranychidae. 
Tetryanychld mites, like the boxwood mite, may be 
preserved Indefinitely in 85 per cent alcohol, However, 
for detailed studies, additional preparation is necessary 
since in studying the structural characters of taxonomical 
importance in the Tetranychidae, the use of an oil immersion 
lens is obligatory* The mites must be prepared by clearing 
-Is¬ 
aac! mounting on glass slides, for examination by transmitted 
light and a compound microscope. Temporary mounts can be 
made in glycerin, mineral oil, phenol or lactic acid. 
Eqyor1* solution is an excellent medium for permanent mounts 
of the Tetraaychldae, one of the more difficult groups to 
prepare. The formula is: 
50 grams distilled water 
SO " gum arable (clear crystals) 
200 " chloral hydrate 
20 ** glycerin 
The ingredients should be mixed in the above sequence. In 
more humid areas, such as the coastal regions, the cover 
glass should be ringed to prevent absorption of moisture 
(Baker and Wharton 1952). 
The different species within a genus of tetranychlds 
cannot be distinguished using only female Mtes, since 
males hear the essential characteristics, lost of the 
structural characters used in classification exhibit rather 
marked variations within the family, Most of the structural 
characters used in classification exhibit rather marked 
variations within the family. For this reason, it is 
necessary to select one character to use in the separation 
of the genera. The structure of the tarsal claw and 
associated appendages seems to be best suited for this 
purpose. (McGregor 1950). 
CLASSIFICATION 
The position of Burytetranychus buxi (Garman) In the 
animal kingdom may be summarized diagnostically as follows, 
Baker and Wharton (1952), Baker and Pritchard (1953), 
Cunllffe (1955), Pritchard and Baker (1955), Levine (1958): 
PHYLUM ARTHROPODA von Slebold, 1845: Metamerlc animals with 
an exoskeleton and jointed appendages. 
SUBPHYLUM CHSLICm&TA Hoyraon© 1901: Arthropods without antennae 
or mandibles. Mouihparts consist of pedipalps and 
chellcerae. 
CLASS AHACHNIDA Lamarck 1801: Chellcerates that lack gill 
books. Respiration by means of book lungs, tracheal 
tubes, or a combination of both, or cutaneously. 
ORDER ACARINA (=ACABI) Linnaeus 1758: Arachnids with the 
mouthparts more or less distinctly set off from the 
rest of the body on a false head, capitulum, or 
gnathosoma. Posterior segmentation is greatly reduced 
or absent. Primary sclerites are largely replaced by 
secondary plates of diverse origins. Larval stages 
* 
normally with three pairs of legs; nymphal and adult 
stages usually have four pairs of legs. Usually minute 
except for ticks and a few mites. 
SUBORDER TROMBIDIFORMES Reuter 1900: Ac&rina with a pair of 
stigmata on or near the gnathosoma or absent. Palpi 
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usually free and highly developed. Chelicerae usually 
modified for piercing. Anal suckers never present. 
SUPERCOHORS PROSTIGMATA Kramer 1877: Trombidiform mites 
with stigma opening at or near the base of the chelicarae. 
COHORS PROMATINA Cunliffe 1955: Trachael system distinct, 
with or without peritremes. 
SUBCOHORS ELEUTEEROGQNA Oudemans 1809: Tracheal system with 
external peritremes and internal tracheae. With a 
palpal thumb-claw complex. 
SUPERFAMILY TETRANYCHOIDEA Reck 1952: Chelicerae very long, 
needlelike, strongly recurved proximally, and set in an 
eversible pouch, the stylophore. Genital opening 
transverse, not longitudinal. 
FAMILY TETRANYCHIDAE Bonnadieu 1875: Fourth segment of 
palpus with strong, curved spur. Eyes present. 
Hysterosomal dorsum with no more than 24 setae, the 
caudal end without a series of flagellate setae. 
SUBFAMILY TETRANYCHINAE Berlese 1913: Empodium (rarely 
appearing absent) without tenant hairs. Female with 
two pairs of anal setae and male with four pairs of 
genitoanal setae* 
TRIBE EURYTETRANYCHINI Reck 1950: Tarsus I dorsally with at 
most a single pair of usually loosely associated duplex 
setae, the proximal member usually as long as or longer 
than the distal member, or else duplex setae absent, 
empodium very small or absent. 
18 - 
GENUS EUEYTETRANYCHUS Gudemans 1931: Empodial claw present 
small and hooked. 
SPECIES BUXI (German) in Ries 1935: Dorsal setae nearly 
as long as intervals between them. Sensory setae 
absent on tibia III and IT. 
\ 
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DESCRIPTION 
The description of the different stages as given by 
Hies (1935) and Canaan (1940) is as follows: 
Egg rsfUSL 
The eggs of the mite E. buxi (Gara&n) are lemon . 
yellow covered with shallow, yet distinct sculpturing 
extended in ridges from the base to the center of the 
top. They are round, distinctly flattened on the bottom 
and somewhat flattened on the top. The eggs vary in size 
from 0.15 mm. to 0.20 mm. averaging 0,17 mm. 
Larva 
At the end of the incubation period, six-legged, 
yellowish green nymphs hatch from the eggs. The newly 
hatched individuals measuring from 0.133 mm. to 0.27 mm. 
in length averaging 0.208 mm. and from 0.11 mm. to 0.16 mm. 
in width, averaging 0.13 mm. 
Protonymph 
After emerging from the quiescent stage, the second 
instar nymphs bear four pairs of legs and measure from 
0.305 mm. to 0.33 mm. in length, averaging about 0.313 mm,; 
and 0.19 mm. to 0.25 mm. in width, averaging about 0.22 mm. 
They are deep green in color, 
Peu to nymph 
The third ins far forms are green to yellowish brown 
in color and measure from 0,33 mm. to 0.47 mm. in length, 
averaging 0.386 am.; and from 0.22 mm. to 0,305 mm. in width 
20 i 
at the shoulders, averaging 0*298 mm. 
Adult 
The description of the adult E. buxi (Carman), as 
given by Dr* Phillip Carman in Ries (1935), is as follows: 
"Female about 0*5 to 0,56 mm* long by 0*35 mm* wide at 
shoulders* Legs long and slender, the patella and tarsal 
segments nearly equal in length, tibia much shorter* Tarsal 
claw short, strongly curved and apparently well constructed 
for grasping plant and holding on* Collar trachae curved, 
and gradually tapering to a point without enlargements 
at any point. Palpus with a large hook, the terminal 
segment with one large and one small finger and four prominent 
setae. Body with short setose spines, 24 in all, on dorsum* 
Color dark green to yellowish brown". (Fig* 1) 
"Male much more slender than the female and with 
especially long slender legs* Penis gradually curved and 
sharply pointed at tip* Dimensions about 0*43 by 0*22 mms." 
(Fig* 2)* 
A summary of the measurements of the different stages of 
the boxwood mite Burytetranych.ua buxi (Carman), are given 
in (Table 1). 
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TABLE 1 
MEASUREMENTS OF THE DIFFERENT STAGES OF 
Burytatgaaychiia tot (German) from Bias (1935) 
Laagtfa (axa) ’•Width (cxa.) 
Stag© Ms. Max. Avar. Mia. Max. Aver. 
Egg* .15 .20 .17 
Larva .138 .27 .208 .11 • 16 .13 
Protaesymph .305 .33 .313 .19 .25 .22* 
Deutonytapb .33 .47 .43 .22 .305 .258 
Adult o .36 .47 .43 .19 .25 .22 
o .5 .57 .53 .33 .38 .35 
♦O^rwinfcer ing eggs not included. aftaasurmsat mad© across 
shoulders. 
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Figure 1. Eurytetranyehus buxi (Gorman): 
dorsal aspect of female. From Pritchard and Baker 
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BIOLOGICAL STUDIES 
One of the main objectives in working with this mite 
Eurytetranychus buxl (Gorman), was to make a detailed 
study of its biology in the laboratory suplemented by 
observations in the field on its habits, seasonal 
development and a comparison of the susceptibility of the 
different boxwood varieties available. 
Habits: The larva upon hatching from the egg apparently 
feeds on the moisture on the leaf surface. The nymphs 
are quite active on the upper and lower surfaces of the 
leaves, migrating from one part of the plant to another; 
however, a preference is shown for the undersurfaces of 
the leaves. 
The adult mites are very active, especially the 
males, moving on the foliage and from one part of the 
plant to another. They feed mostly on the tender shoots 
and on the upper surfaces of the leaves. The eggs are 
oviposited by the adult females mostly on the undersurfaces 
of the leaves. The boxwood mite does not spin a webbing 
over the plant surfaces as do many of the tetranychld 
mites. 
Feeding and Damage: Both the adult and immature 
stages of the boxwood mite feed on the upper and lower 
surfaces of the leaves. According to Blauvelt (1945), 
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Snodgrass (1948), and Baker and Wharton (1952), the 
feeding action of tetranychids is accomplished by means of 
specialized structures called chelicerae which are attached 
to the undersurface of a protrusible structure, the 
stylophore, and used to pierce the epidermis. The food 
juices sucked from the tissues, containing cell contents 
and chlorophyll, are drawn into the mouth by a pumping 
action of the pharyxin 
The feeding areas become especially apparent on the 
upper surface of the leaves as the mites rasp small 
patches from the epidermis, giving the leaves a very 
mottled appearance# 
This feeding action results in a yellow mottling 
of the leaves, drying, death and finally dehlsclon. When 
the infestations are heavy, the plants show a mottling 
that later appears as a general bronzing and withering 
of the foliage, and at the end of the season the plants 
look undernourished. 
Hibernation: H« buzi (German) spends the winter in 
the egg stage, these eggs being laid by the adult females 
during the fall, and going throughout the cold season in 
the diapause state. The eggs are sculptured, orange in 
color and somewhat flattened on the top, thus differing 
from the eggs of the summer generations, which are pale 
yellow. 
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Mating: Copulation takes place soon after the female 
emerges from the third instar skin. The male, which is 
very active, wanders around on the leaf until a female is 
located. Once located, he starts tapping her on the dorsal 
side of the abdomen with the front pair of legs until the 
female starts raising that part of her body. When the 
abdomen is at an angle of about 30 degrees, the male 
walks under the posterior part of the abdomen until his 
head is even with the first pair of hind legs of the 
female. He then encircles her abdomen with the first 
pair of fore legs and with the second pair, holds the 
female's hind legs. In this position, the male is ready 
to copulate and curves his abdomen upward and forward over 
the back. After mating has taken place, they remain 
motionless with their legs spread out. 
: 
A preference is shown for the newly ©merged females, 
and often several males are present, there is a struggle 
over the young adult female. Copulation lasts from 1 to 
4 minutes. 
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WINTER EGGS 
Time of Deposition: From Figure 5, it can been seen 
that the boxwood mite started ovipositing overwintering 
eggs about September 14. In the fall of 1960-61, it was 
still possible to find adult mites in the field as late 
as October 15* 
Time of Hatching; To determine the time of hatching 
of the overwintering eggs, boxwood leaves were examined 
in the field for hatched larvae* The Figure 6 shows that 
in I960, the eggs started hatching about April 17* In 
the spring of 1961, they began hatching in the field a 
week later and continued to hatch during the first three 
weeks of May. 
Mortality s While conducting ovicidal tests with winter 
eggs, it was observed that relatively large numbers of 
these eggs failed to hatch* Table 2 presents the data 
for three lots of winter eggs collected in the field and 
kept in the laboratory until hatching apparently was 
complete* Counts were made of hatched larvae and unhatched 
eggs. 
TABLE 2 
NATURAL MORTALITY OF WINTER EGGS OF THE BOXWOOD MITE,SPRING, 1061 
Date 
Collected 
dumber of 
Eggs 
Percentage of 
Mortality 
April 
4 200 73.0 
7 143 49.0 
27 152 43.4* 
aSome hatching had occurred in the field, therefore this 
figure may be slightly high* 
SUMMER EGOS 
Tine of Deposition; In 1960 observations indicated 
that the first eggs were deposited in the field, between 
May 8 and 12. In 1961, the adult females of the over¬ 
wintering generation started ovipositing in the field, 
between May 12 and May 19. 
Time of Hatching; The first summer eggs were hatching 
in the field about May 20 in I960. Eggs from late generations 
were still hatching as late as the middle of October. In 
1961, the earliest eggs were hatching h the field on 
May 25* 
Incubation Periods To determine the incubation period 
of the summer eggs, adult females were brought from natural 
habitat to the laboratory and permitted to oviposit on 
boxwood leaves for aperiod of 24 hours. After that time, 
all the females were removed and records of the hatching 
rate taken, as the first larvae were observed to hatch. 
The incubation period of the summer eggs of several 
generations, in 1961,is presented in Table 3. 
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TABLE 3 
INCUBATION PERIOD OF THE SUMMER EGGS IN 1961 
Incubation Period in Days 
Brood no. of 
Eggs 
Max. Min. Aver. 
First 264 12.0 7.0 9.3 
Second 234 9.0 % 5.0 5.0 
Third 212 9.0 5.0 6.0 
In the studies beginning vlth the first generation 
and continuing until the third, the Incubation period 
ranged from 5 to 12 days* 
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INMATURE STAGES 
For biological observations, two series, each with 
30 replicates, were set up under laboratory conditions 
and followed in detail to determine the approximate 
duration of each instar. (Figure 3). One series was 
started May 25 and the second on July 8, 1961. In the two 
series 17 and 19 individuals respectively were carried 
from hatching to maturity. 
The procedure followed was similar to that used by 
English aid Snetsinger (1957). Holes about 1/4 inch in 
diameter were cut in the lids of plastic refrigerator 
boxes about 4 inches x 4 inches x 2 3/4 inches in size. 
A piece of glass tubing about 3 inches long and fire 
polished at the upper end was placed in each hole. Stems 
of Euxus sempervirens L. var. arborescens, on which the 
boxwood mites reproduce abundantly, with all the leaves 
detatched but one, were inserted into each of the glass 
tubes in the pl&tic box containing tap water. A ring of 
petrolatum around the petiole served to confine the active 
stages to the leaf and unfortunately also as a death trap 
for some. 
Observations were made with a binocular microscope 
twice a day, at 9:00 A.M. and 4:00 P.M., those made in the 
forenoon being given the date of the preceding day and 
those in the afternoon, the date of the day of observation. 
Daily records of temperature and humidity were registered 
with a hygrothermograph. 
31 
Figure 3* Set up tor biological observations carried 
out under laboratory conditions at Amherst, Mass,, 1961, 
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Cultures were started by transferring an adult 
female from natural habitat to each leaf in the series, 
with the aid of a camel's hair brush or by cutting out 
with a razor knife a snail section of a leaf bearing a 
recently hatched larva, and with forceps passing it to 
the new site* All transfers were made with the help of 
a binocular microscope* In the first case, the female was 
removed from the original leaf each day if eggs were laid* 
The leaf with the day's egg was checked until hatching of 
the larva thus providing accurate data on the incubation 
period and the beginning of larval life* Subsequent 
observations followed the development of the individual 
in detail until the adult stage was reached* 
Resultsi In these studies, two nymphal stages were 
required for both the females and the males* In hot 
weather, the mites often passed through a complete stage 
in a single day* Each stage of development of the boxwood 
mite is divided into a feeding and a quiescent phase. 
The quiescent phase always proceeded molting and was 
terminated only by that act. The data on the life history 
phases in the development of the boxwood mite are summarized 
in Tables 4 and 5* 
Larva: The length of the larval stage ranged from 
48 to 79 hours both sexes included* The feeding phase 
ranged 17 to 55 hours and the quiescent lasted from 21 
m
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to 45 hours* 
Protoaymph: The maximum duration of the time of 
feeding of the protonymph was 43 hours and the nfciiauaa 
duration was 6,0 hours, The maximum duration of the 
quiescent phase was 24 hours, and the minimum duration was 
17 hours, both sexes included. The total duration of the 
protonyaphal stage ranged from 30 to 72 hours, 
Peutonyaph: The maximum length of the feeding period 
of the deutonymph was 65 hours and the minimum duration 
was 6.0 hours. The maximum length of the quiescent stage 
was 48 hours and minimum period was 9,0 hours. The total 
period of the deutonymphal stage, both sexes included, 
varied from 43 to 113 hours. 
Combined Total; The maximum time required for develop¬ 
ment from hatching to adult was 11 days and the minimum 
time was 6 days, both sexes included. 
Since the conditions in the laboratory were quit© 
uniform, the variations found in the duration of the several 
stages between different individuals and between the two 
# . 
series, were relatively small. 
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ADULT 
Preovipcsition Periods The time elapsing between 
emergence and opposition was recorded for each individual 
female under observation or those emerged from quiescent 
stages collected in the field and brought to the laboratory. 
The data is presented in Table 6. It should be noted that 
these data are for unmated adult females. 
TABLE 6 
LENGTH OF THE PRE0VIPOSXTION PERIOD OF UNMATED E. buxi, 
(Ganaaa), 1961* 
Number of Days 
Brood Nbmber Max. Min. Aver 
Overwintering 17 5.0 0.5 2.6 
First 22 3.0 1.0 1.8 
Oviposit ion Period and Number of Eggs; After the 
first egg was laid by each individual female, records 
were kept of the number of eggs laid daily, the length 
of the oviposition period and the total number of eggs 
laid. In the Table 7 are presented the data for the ovi¬ 
posit ion period of unmated females and in the Table 3 data 
concerning with the oviposition record. 
Longevityt To determine the span of time spent by 
each individual adult from its emergence until its death, 
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TABLE 7 
LENGTH OF OVIPOSITION PERIOD FOR E. bnxi (Garman) 
UNDER LABORATORY CONDITIONS, 1961 
Brood Number Oviposit ion Period 
in Days 
Hex. Kin. Aver. 
Overwintering 17 13.0 2.0 7.6 
First 19-26 17.0 4.0 11.8 
TABUS 8 
OVIPOSITION RECORD FOR E. buxi (German) 
UNDER LABORATORY CONDITIONS, 1961 
Total Number of 
Eggs Laid 
Max. Min. Aver. 
26.0 3.0 13.7 
35.0 6.0 21.6 
Daily Number of 
Eggs Laid 
Max. Min. Aver 
6.0 1.0 1.6 
6.0 1.0 1.9 
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a daily record was maintained during that period of time. 
The data giving this information are presented in the 
Table 9. 
Sex Ratio: The proportion of sexes produced by unmated 
and mated female mites was determined by rearing the eggs 
deposited by each individual until they reached the adult 
stage when a separation of the sexes could more easily 
be accomplished. 
In the case of the unmated females, to be certain 
that they had not mated, quiescent third instars were 
collected in the field, brought into the laboratory, 
observed for emergence of the adults, and records taken 
of the newly emerged individuals. Most of the individuals 
reared from eggs laid by unmated females were males. 
However, female mites were obtained and the sex ratio 
ranged from 1:1 to 6:1 in favor of the males. The mated 
females used were mostly young adults which had been observed 
during emergence from the third instar quiescent stage, 
because of the preference of the male to copulate with them. 
In some cases, just females were produced. When males were 
obtained, the sex ratio ran from 1:1 to 2:1 in favor of 
females. 
The preoviposition period for 39 females of two 
broods, ranged from 12 hours to 5 days. The exact time of 
death was not obtained in many cases, since the records 
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TABLE 9 
LONGEVITY OF E. buxi (German) REARED UNDER LABORATORY 
CONDITIONS, 1961 
Itober of Days 
Brood Sex Number Max. Min. Aver 
Overwintering Male 4 6.0 4.0 5.0 
Female 26 23.0 3.0 8.6 
Both 
Sexes 
30 23.0 1.0 6.8 
Second Male 14 12.0 2.0 5.5 
Female 26 18.0 7.0 13.7 
Both 
Sexes 
40 18.0 2.0 9.6 
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were terminated because of accidental loss rather than 
because of their death. The maximum oviposition period 
recorded, however, was 17 days. The maximum number of 
eggs laid by any one female was 35. The average number 
of eggs deposited per day by females was 1.9, and the 
maximum number of eggs laid per day was 6. The maximum 
length of life recorded for adult females was 23 days, 
and for males, 12 days. It should be noted again that 
these records are for unmated females. 
I 
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NUMBER OF GENERATIONS 
The seasonal history of the boxwood mite, as followed 
under laboratory conditions, is presented for 1961 in 
Figure 4. The overwintering generation is represented 
as beginning with eggs deposited by female mites during 
the fall of 1960. In the figure the duration of a 
generation is represented as extending from the date of 
the deposition of the first egg until the death of the 
last mite under observation. Five generations were 
reared, Including the overwintering generation. No doubt 
other generations would have been added if the rearing 
work could have been continued throughout the entire year. 
The different generations overlapped as is shown in the 
figure. This was especially true for the first generation 
which extended from the middle of May to the middle of 
July, thus overlapping succeeding generations up to and 
including the third. The second generation extended from 
t he middle of June to the third week of July, overlapping 
the third generation but not the fourth. The third 
generation overlapped the fourth and probably other 
generations if the rearing could have been continued. 
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SEASONAL DEVELOPMENT 
In I960, regular sampling of the boxwood plants 
Buxus sempexvlrens L., were made throughout the season of 
mite activity to determine the seasonal development and 
abundance of this pest, inrrelation to the ambient 
conditions such as temperature and humidity. 
In a planting of about sixty specimens including seven 
varieties, ten different plants of the variety rotundifolia 
were selected and labeled. On each sampling date 10 
leaves were detached from each plant with forceps, placed 
within a Petri dish and brought to the laboratory for 
direct counting of the mites under the binocular microscope. 
The leaves were selected at random from the upper ten 
inches of typical terminal branches. This series of 
counts started with the overwintering eggs on the last 
year’s growth and at one week intervals. As the new 
growth appeared, the adult mites tended to move upward so 
Included a proportionate number of old and new leaves 
from each plant. Sampling was done twice weekly as the 
population increased rapidly in mid-summer. 
The data from these studies are presented in (Figures 
5 and 6). The charts show in a graphical form the 
relative abundance of the several stages in the mite life 
cycle and a record of the ambient conditions such as 
temperature, relative humidity and rainfall as recorded at 
S
ea
so
na
l 
de
ve
lo
pm
en
t 
o
f 
th
e 
bo
x 
m
ite
 
E
ur
yt
et
ra
nv
ch
us
 
bu
xi
 
(C
tar
m
an
) 
o
n
 
bo
x.
 
A
m
he
rs
t, 
M
as
s.
 
I9
60
 
44 
W 
V ‘ i * VV* . - ' 
8‘ % 
• . tv1 
—— 
t ■ , 1 
'• St ' ■ .. ‘ 
. •• : ■ . . 
I 
o 
O 
.£CL 
O (O 
t/> 
D O Q1 
** D 
2n 
C7X D 
Vft 
0 
C 
^ D 
00 
CM 
>N 
_to D 
~ E 
<r> 
CM 
L. 
0. 
a 
«n 
*0 
1 
o 
• 1 
O 
■ 1 
o 
< 1 
O 
« 1 
• o o o O o CJ> f o s> CM o 
CM CM r- T” CO 
O 
° O 
• I • I c I * I • I • I I • I ■ I 
0 
o 
e\ O r«- O IA o 00 O »<- o VO 
Vofc : J *£.■ ■ 
•’ •- j irJj: 
S0AD0| OOI J0d S01IUU 
-' ‘ ■ ‘ J ' vm 
< J k»V rV , 
' *-v r'f.r fi*» , • 
. ■! .» 
,i ’dujai % •wni| *|e>-y 
P
ig
.6
 
S
ea
so
na
l 
de
ve
lo
pm
en
t 
o
f 
th
e 
bo
x 
m
ite
 
E
ur
vt
et
ra
nv
ch
us
 
bu
xi
 
((J
ar
m
an
) 
,.* I \ (Th ■ > > 'I 
/ 1 
—- 
45 
© 
o o 
' ' • ' v 
i • . ' - • 
- * • i > : 
c 
O 
O 
► 
o 
o 
Q_ 0 to 
m 
o 
D 
cr* D 
a 
m 
CM 
>N 
D 
vn 
‘w 
0) 
c D 
‘CM 
>N 6 
E 
i_ 
a 
o 
i > i« i i i • i i i & 11 i i i i i 11 i i i 
o 
© 
«0 
o © 
SO 
o 
o o o 
O 
E 
cS © IV. O \n o IO O © o N. o >o 
S3ADS| 00| Jed S3|IUJ j-dwe* % -uin^ *|e^ 
46 
the raetereological station at the University of Massachusetts 
located approximately one quarter mile from the boxwood 
planting. The verticd bars extending above and below the 
line representing average temperatures, show the highest 
and lowest temperatures recorded between sampling dates. 
In 1960, the peak of mite population was observed 
during the months of July-August, being correlated with 
warm temperature (65-70°F.) and relatively low humidity 
(65-72*) . 
From these studies, it proved impossible to determine 
with any degree of accuracy the total number of generations 
passed through by this mite because of overlapping 
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VARIETAL SUSCEPTIBILITY 
To determine any preference of the boxwood mite for 
the different horticultural varieties of this plant, 
samples were taken at one-week intervals during the period 
August 18 through September 9, 1960. Each sample 
consisted of 10 leaves from each of 2 plants of the seven 
different varieties available in the planting. Leaves 
were detached from the plant with forceps, placed in Petri 
dishes and carried to the laboratory for counting. 
Unlike the counts described elsewhere, these 
populations were determined by the use of the Henderson 
mite brushing machine (Morgan, et al, 1955) (Figure 7.) 
The leaves from each of the different varieties 
were placed one at a time between the two rotating brushes, 
Thus the eggs and active stages were removed and thrown 
against a glass plate covered with a sticky material. 
Counts were made under the binocular microscope by placing, 
beneath the glass plate under examination, a special 
counting disk divided into 16 sectors of equal area and 
9 annuli of equal width or a total of 144 areas. Each 
sector consists of 9 divisions of unequal area. Total 
populations were obtained by multiplying the number of 
individuals observed by 4 since the counts were made in 
alternative divisions within alternative sectors or on one 
fourth the total disc area. The result of this study are 
43 
Figure 7. The Henderson mite brushing machine. 
Rotating brushes are within the upper part of the open 
cylinder, the glass collecting plate on the disc below. 
49 
presented in Table 10. 
An analysis of variance applied to the data obtained 
from the population counts supports the following 
conclusions; 
There was no significant difference between mite 
populations on the varieties angustifolia, sufruticosa, 
handsworth of B. sempervirens and the species sempervirens. 
However, the mite populations on the species and the above 
three varieties were significantly lower at the one per cent 
level than those on the arborescens variety. B. 
sempervirens L. also showed a susceptibility significantly 
less than that of rotundifolia at the one per cent level. 
At the five per cent level populations of mites on 
rotundifolia were significantly greater than those on 
angustifolia and sufruticosa. The mite populations on 
rotundifolia and aureovariegata were not significantly 
different. 
At the one per cent level populations of mites on 
arborescens were significantly greater than those on 
rotundifolia and aureovariegata 
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CONTROL STUDIES 
Preliminary tests I960: In the summer of 1960 some preliminary 
experiments on control of the boxwood mite were undertaken. 
Two series of sprays were applied to plants in the 
field to compare the effectiveness of certain of the newer 
acaricides against existing populations. A heavy rain 
shortly after the first series of treatments made it 
impossible to obtain reliable data. The low populations 
present at the time the second series of sprays was applied 
made the results inconclusive. 
The same acaricides were tested as ovicides against 
summer eggs of the boxwood mite. Leaves bearing eggs and 
active stages were picked and brought to the laboratory. 
Here the active stages were removed by brushing, the 
unhatched eggs counted and the leaves dipped in the diluted 
acaricides. The treated leaves were kept on filter papers 
laid on moist sand within Petri dishes. Counts were made 
each day by examining the individual leaves to find and 
remove the hatched larvae. 
The acaricides used in the preliminary ovicidal 
tests are listed in table 11. 
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TABLE 11 
AGARICIDES TESTED AS OVICIDES AGAINST THE BOXWOOD MITE 
E. buxi (Garman) IN PRELIMINARY EXPERIMENTS,1960. 
Common or 
Trade Name Chemical Name Formulation 
Diazinon 0,0-diethyl 0-(2-isopropyl- 
4-methyl-6“pyrimidinyl) 
phosphorothioate. 
25% E.C. 
Kelthane 1,1 bis (chlorophenyl), 2,2,2 
trichloroethanol. 
IS.5% E.C. 
malathion 0,0-dimethyl dithiophosphate 
of diethyl mercapto succinate. 
t 
80.55% E.C. 
Tedion 2,4,5,4 *-tetraehlorodipheny1 
sulphone 
1 lb. act. 
per gal. 
It was planned to compare these four materials at 
three strengths, (1) a standard concentration equal to 
that commonly recommended, (2) twice the standard and (3) 
one half of the standard. 
The results of these tests were quite inconclusive. 
Lots containing a variable number of leaves bearing eggs 
of unknown age were used in these treatments. The high 
mortality of eggs in the untreated lots indicated a 
possible failute to maintain suitable conditions for 
hatching. There was evidence that the tiny, newly 
hatched larvae became lost and were not counted. Also, it 
was liot know what affect the acaricidal residues remaining 
on the loaves may have had on the hatching mites. 
For the above reason®,' no attesapi la made her© to 
■JV' * 
present formal data from those preliminary tests. However, 
certain trends in the result® seem indicative. 
Tedioa rather eomlitmtiy gave a high hill of eggs 
whereas Diasinon was comparatively ineffective even at the 
highest concentration. Keltbane seemed intermediate la 
effectiveness. The apparent ovicidal action of malathlen 
ia these tests was difficult to explain on the basis of 
previous reports of it© effect on mite eggs* 
Since the trial at hlon formulation was a recently 
developed wate*--based emlslfiabl© concentrate , containing 
eight pounds of active ingredient per gallon* it appeared 
possible that this might explain the apparent favorable 
results obtained with this material. Further tests 
against eggs of the boxwood salt® seamed highly desirable. 
gvicidjal Tests# 1961; Those tests were designed to compare 
the toxicitios of two formulations of malathion with each 
other and with Ted ion. Also, since some reports haul 
indicated that ago of the egg©, or nearness to hatching, 
influenced their relative susceptibility to ovicides 
it appeared desirable to include eggs of knows:., a&o© in 
the testo. 
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Methods and Materials: It was planned to treat the eggs 
just as hatching began, at an intermediate age and soon 
after they were laid. The actual age ranges were from 
97-120 hours, 49-72 hours, and 1-24 hours. A main problem 
was to obtain a large number of eggs of known age laid 
on a single leaf in order to reduce the experimental 
error. This required collections of a large number of 
adult females to provide enough eggs to carry out the tests. 
Several methods were tried: picking up single mites 
with a camel’s hair brush and transferring them directly to 
the leaf surfaces. Beating the foliage of boxwood plants 
infested with mites over individual leaves with a shoe box 
but still attached to stems which were thrust through 
holes in the sides of the box and into vials of water. Both 
methods involved a great deal of work or a high amount of 
debris which made it impossible to recover the mites. 
Finally, the us© of a Berlese's funnel (Baker and 
Wharton (1952), (Figure 10) which had the advantage of 
having a screen welded over the wide end, made it possible 
to obtain collections of mites free of debris. The collections 
of mites made in the field were transferred directly 
onto sheets of white paper on which had been placed about 
10 fresh, detached boxwood leaves knowito be free of mite 
eggs. 
A ring of vaseline around the group of leaves confined 
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the mites, 
A temperature cabinet was used to provide conditions 
in which large numbers of eggs could be deposited. In 
this a temperature of 82-86 degrees Fahrenheit was maintained. 
These same temperature cabinet and conditions proved 
satisfactory for holding the eggs prior to treatment. 
The sheet of white paper bearing the leaves and mites, 
was placed on one of the metal shelves within the cabinet 
and left there for a 24-hour oviposition period. (Figure 8). 
At the end of this time, all the mites were removed from 
the leaves and transferred to a new sheet and leaves for 
oviposition. New mites from the field were added as needed 
to maintain adequate numbers. Each batch of eggs was incubated 
until the date of treatment. (Figure 8). Following this 
procedure, it was planned to make at least three series of 
experiments at different dates. 
In the 1961 ovicidal tests, a widely used oil-based 
emulsifiable concentrate of malathion was to be compared 
to the water-based concentrate tested in 1960. These 
formulations contained 54.5 per cent (5 pounds per gallon) 
and 80,55 per cent (8 pounds per gallon) of actual toxicant 
respectively. Each of these formulations was to be diluted 
to provide amounts of actual toxicant equal to one pound 
per 100 gallons, the usual recommendation, and one half 
pound per 100 gallons or one half the usual strength. 
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Figure 8, Temperature chamber for oviposition 
and incubation of the boxwood mite eggs used in ovicidal 
k 
tests, 1961. 
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The Tedion was an experimental commercial emulsifiable 
concentrate containing one pound of actual toxicant per 
gallon* Test dilutions contained one quarter and one 
eight pounds actual Tedioa per 100 gallons respectively* 
For each series of experiments, new emulsions were 
immediately prepared prior to treatment. The required 
amount of each material was measured using a 0.25 ml. 
pipette. To obtain the recommended or standard concentration, 
each chemical was diluted in 100 ml. of tap water. For 
the lower concentration, 50 ml. of water was added to a 
50 ml. portion of the standard dilution. 
Prior to the treatment of the older eggs, those in 
the 97-120 hour range, any newly ©merged larvae were removed. 
In order to have a uniform distribution of toxicant, the 
emulsions were stirred each time before dipping the leaves. 
(Figure 9). To avoid tensions due to the waxes on the 
leaf surfaces that might cause uneven coverage, the leaves 
were waved gently through the solution during the time of 
immersion. Each leaf was dipped individually for a period 
of about five seconds in all treatments. When removed from 
the emulsions, excess liquid was drawn off of each leaf by 
touching the tip with a piece of filter paper. 
In each series, three lots of eggs of each age range 
were left untreated as checks. 
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during the ovicidal tests on boxwood mite eggs, 1961, 
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The treated leaves were placed singly on 3" x 5" 
cards tagged to identify the series, age of the eggs, the 
material, and its concentration. The treated leaf was 
surrounded with a line of vaseline to trap any hatched 
larvae. The cards with the treated leaves were attached 
to pieces of composition board to facilitate handling and 
stored at room temperature in cabinets to avoid disturbance. 
(Figure 10). 
After a ten day period following oviposition, a direct 
count of the hatched larvae was made under the binocular 
microscope. The criteria for hatched larvae were those 
which had fully emerged and crawled away from the egg 
chorion. Sometimes larvae that were fully developed 
but only partly emerged were killed and therefore considered 
unhatched. The unhatched eggs remaining on the leaves were 
counted at the same time that the hatched larvae or the 
leaves kept within vials previously labeled, for later 
counting. 
After completing the first three series, one of which 
did not prove usable because of experimental error, an 
additional three series of tests were carried out. The 
procedure followed was exactly the same, except that the 
leaves were stored after treatment in isolated compartments 
to avoid any possible effect by fumigation. 
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Figure 10. Collecting funnel and cabinet in which 
» 
treated eggs were held until records were taken from 
ovicidal tests, 1961. 
:A %' 
Results: Results from the 1961 ovicidal tests are presetted 
in Table 12 and in Figures 11 and 12, The percentages of 
mortality were corrected according to Abbott’s formula 
(Abbott 1925), The experimental design allowed data 
analysis by the usual method for analysis of variance and 
also for transorming to mean angles following the procedures 
outlined by Snedecor (1956), 
Computations from all the data for the different 
major factors such as ages, materials, the interactions, 
age x material and age x materials x concentrations, 
showed them to be highly significant. The major factor, 
concentrations, showed no significance. The different 
comparisons between treatments for any age can be made 
using the L.S.D. at the two levels. 
From the data it is evident that as the eggs get 
closer to hatching their susceptibility to malathion 
increases. With Tedion the percentage of mortality was 
about the same regardless of the age of the eggs. 
Observations on the mode of action of the chemicals 
used indicated that malathion apparently stopped egg 
development. Tedion often permitted the eggs to develop, 
the larvae being killed just before emergence. 
At each age range, there were no significant differences 
between the two formulations of malathion. However, at the 
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age of 49-72 hours the mortalities resulting from the two 
concentrations of malathion 5 showed highly significant 
differences* At the 97-120 hour age range, the mortalities 
obtained with the two formulations of malathion and with 
Tedlon at either concentration, were not significantly 
different* But with eggs in the age ranges of 49-72 and 
1-24 hours, there were highly significant differences 
in the mortalities obtained with Tedion as compared to 
those resulting from any of the malathion treatments. 
It appears quite obvious that under the conditions of 
the tests, Tedion was a more effective ovicide than malathion 
for eggs of the boxwood mite, except when they were about 
to hatch. 
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NATURAL ENEMIES 
There is no available Information in the literature 
on natural enemies of the boxwood mite Barytetranychus buxi 
(German). Adults and larvae of the coccinellid genus 
Stethorus were observed preying on the boxwood mite in 
the field. While making seasonal development counts, a 
few different mites and syrphid larvae were found associated 
with the boxwood mite. The mites were sent to Dr. Edward W, 
Baker of the U.S. National Museum at Washington, who identified 
Melichares (Blattisocius) kaegani (Fox) and Rostrozetes sp. 
family Haplozetidae. 
Melichares (Blattisocius) kaegani (Fox) has been 
reported as having predatory habits, but no actual 
observations were made by the author. 
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SUMMARY 
Studies on the boxwood mite, Eurytetranychus buxi 
(Gorman), concerned with the biology, host preference and 
the effects of certain chemicals as ovicides, were carried 
out in the laboratory, supplemented with field observations, 
at Amherst, Massachusetts during 1980 and 1961. 
Overwintering eggs began hatching in late April, but 
showed up to 56 per cent mortality. The first summer eggs 
hatched in late May. Under mid-summer conditions the entire 
life cycle could be completed in 11 to 23 days, divided as 
follows: summer eggs hatched in 5 to 12 days, and the 
larvae, protonymphs and deutonymplis require for development 
from 48-79 hours, 30-72 hours and 48-113 hours respectively. 
Adults mate upon emergence and females may oviposit within 
24 hours. As many as 35 eggs may be deposited by a single 
female during a maximum recorded oviposition period of 17 
days. Five generation© were reared from the last week of 
April to August 18, 1961. It is probable that at least two 
additional generations occur during the active season in 
the field. 
Greatest populations of the boxwood mite developed on 
B. sempervirens var. arborescens L. as compared to the 
species and five other varieties. 
Results of the ovicidal tests on summer eggs of three 
63 
different age ranges indicated that under the conditions 
of the test, as the eggs get closer to hatching their 
susceptibility to malathion increases. Tedion at rates of 
one quarter and one eighth pound active material per 100 
gallons of water killed eggs of any age. Two formulations 
of malathion each used at rates of 1.0 and 0.5 pounds 
active material per 100 gallons, were effective only when 
tested against eggs about ready to hatch. 
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